Delivery of plasmid DNA into mammalian cell lines using pH-sensitive liposomes: comparison with cationic liposomes.
We compare the transfection efficiency of plasmid DNA encoding either luciferase or beta-galactosidase encapsulated in pH-sensitive liposomes or non-pH-sensitive liposomes or DNA complexed with cationic liposomes composed of dioleoyloxypropyl-trimethylammonium:dioleoylphosphatidyl-eth anolamine (1:1, w/w) (Lipofectin) and delivered into various mammalian cell lines. Cationic liposomes mediate the highest transient transfection level in all cell-lines examined. pH-sensitive liposomes, composed of cholestryl hemisuccinate and dioleoylphosphatidylethanolamine at a 2:1 molar ratio, mediate gene transfer with efficiencies that are 1 to 30% of that obtained with cationic liposomes, while non-pH-sensitive liposome compositions do not induce any detectable transfection. Cationic liposomes mediate a more rapid uptake of plasmid DNA, to about an eightfold greater level than that obtained with pH-sensitive liposomes. The higher uptake of DNA mediated by Lipofectin accounts for part of its high transfection efficiency. Treatment of cells with chloroquine, ammonium chloride, or monensin decreases (threefold) transfection using pH-sensitive liposomes and either has no effect on or enhances cationic liposome-mediated transfection. Therefore plasma membrane fusion is not the only mechanism available to cationic liposomes; in certain cell lines DNA delivery via endocytosis is a possible parallel pathway and could augment the superior transfection efficiency observed with cationic liposomes.